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About Very Perfect Numbers' 


A natural number n is named very perfect if o(o(n))=2n (see [1]). 

Theorem. The square of an odd prime number can't be very perfect 
number. 

Proof. Let be n=p’, where p is an odd prime number, t en 
o(n)=1-p-p*, o(a(n)) = o(1+p-p*) = 2p": We decompose co(n) in canonical 


form, from where i + p+ p7= PE Pst. på. Because p(p+1)~1 is 
odd, in the canonical decompose must be only odd primes. 
pot pe - ee 
ofo(n)= (1-p7 pQr B= ee SE = 2. 
a; 4 p -i Pures 
Because p; -i p% -] 
= >R... aT >2 
p, - 1 Pe aie 


one gets that 2p° can't be decempos oti in more than two factors, so each 
one > 2, therefore k < 2. 

Case 1. Fork= 1 we find o(n)= 1 +p+p°= p, from where one 
gets p>-i= p (l1+p-p *) and l porte I = 

aon) = ——-= 2p’, 

p.(itp~p*)-1=2p%(p.-1), from where p,-1 =p (pp.-2p-p,). The right 
side is divisible by p, thus p; - 1 is a p multiple. Because p, > 2 it results 
p,2 a and 

“>(p-ly> p+p+] =P," : 

thus &.= P and o(n)=p*+p- 1=p,, ofo(n) = o(p,) = 1 =p, . Ifn is very perfect 
then 1 - +p, = 2p or p™+p+2 =2p°. The solutions of the equation are p = -1 
and p = 2 which is a contradiction. 

Case2. For k=2 we have o(n)=p*=p+1= p%p%. 


o(o(a))= (I+p,+..+ Pept. B= Sb + <a =2P* 





Because a- ] TY 
a i >2 and 5 i >2 
l 2 
it results aa o~] 
Pi m 7P and E i 2p 
(or inverse), P, z 
PSH J 1 = p(p,-1), ps - 1 = 2p(p,-1), 


Py PE - Pr = PSY! +1 = 2p*(p, -1) (pel), 
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thus o(n) = p™+p+1 = pope 

and p,p, (p> + p+ 1)= 2p%(p,-1)(p,-1) + Pr + ps 
or p,p.p(p+1) + p,p,- 1= 2p (p-p) + (pee 1) + (PEI) = 
2p (p,- 1) (p-1) + Pr 1) + 2p(p,-1) accoranely:P VONS p pa 1, thus 
pp >pt land pi pi> (p+1}>p +p+l= PP pe „Pence: 

H) Ifa, = 1 andn= 2p, then o(n)= p+p+1= ppe 


Cory 








p? - pe 
d i = = 
an E - =pand pi =2p, 


thus p,+ 1= p wich is a contradiction. 


I) Ifa, = 1 and n= 2p’, then o(n) = p+p+1 = Pr P, 
Q~} 
pi- 


and 
P, -1 








z Pol. 
= pand o] =2p, 
a ; 
thus p, + 1 = 2p, p, = 2p - l and o(n)= p+p+1= Pi’ (2p+1), 
from where 40(n)=(2p-1)(2p+3)+7= Ap{2p- 1), accordingly 7 is divisible 
by 2p- 1 and thus p is divisible by 4 which is a contradiction: 
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